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(54) PRODUCTION OF DECORATIVE SHEET 

(57)Abslract: 

PURPOSE: To prcKjucx) a decorative sheet colored into various coior tones by forming a 
sprayed coating fiim on a substrate by the use of plural pieces of wire containing At and Ti 

and then anodizing this sprayed coating film. 

CONSTITUTION: A sprayed coating film is obtained by thermally spraying a metal onto a 
substrate consisting of inorganic materiai or organic high polymer material. The thermally 
spraying metal is at least either of TI and Al, and plural pieces of wire of this metal is 
simuitaneously melted and sprayed. Subsequently, this sprayed coating film Is anodized to 
form an anodic oxidation film. It is preferable to apply shot peening to the sprayed coating film 
after thermal spraying. At the time of thermal spraying, the thickness of the Al wire can be 
ditferenf from that of the Ti wire. Because plural pieces of the metallic wire are melted, 
thermally sprayed grains are increased in size and the mechanical joinirig strength among 
mutual grains can be increased. The anodic oxidation film Is colored by an eiectrofytic 
pigmenting method or a dyeing method. 
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* NOTICES * 

JPO and IWIT 81-0 not responsible for any 
daaiages caused by the use of this trartslaJiion. 

1 .This cfocument has been translated by computer. So the translation may not reflect the 
ortgfnal preclseJy. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 
iClaim(s)] 

[Claim 1jA manufacturing method of a decorative sheet which is provided with the following, 
and rneiai to be used is at ieast one of Ti and the aluminum in the 1st process, and is 
characterized by performing thermal spraying so that melting of two or more metaled wires 

may be carried oul simultaneously. 

The 1st process of carrying out thermal spraying of the metal and forming a thermally sprayed 
film on a substrate which consists of nor^eqwpments or an organic high polymer material. 
The 2nd process of anodizing tti© above-mentioned thermally sprayed film and forming an 
anodic oxide film. 

[Claim 2]A manufacturing method of the decorative sheet according to claim 1 which performs 
shot peening to a thermally sprayed film after thermal spraying in the 1st process. 
[Claim 3]A manufacturing method of the decorative sheet according to claim 1 using both 
aluminum and Ti on the 1st process. 

[Claim 4{A manufacturing method of the decorative sheet according to claim 1 which changes 
thickness of an Al wire and Ti wire in the 1st process using both aluminum and Ti. 
[Claim 5]A manufacturing method of the decorative sheet according to claim 3 or 4 which 
colors an anodic oxide film obtained at the 2nd process with an electfolytic-coloring method or 

a staining technique. 

[Claim 6JA manufacturing method of the decorative sheet according to claim 1 which colors an 
anodic oxide film obtained at the 2nd process with an electrolytic-coloring method or a staining 
technique when only aluminum Is used In the 1st process. 



[ 1 ranslaiion done.] 
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* NOTICES * 

JPO and INPIT are not responsible fsr any 
dajsages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2.**** shows the word whicii can not be transiated. 
3.ln the drawings, any words are not transiated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
10001] 

[Industrial AppHcationJThis invention relates to the method that the cheap decorative sheet 
colored the various color tones v\^ich can fully satisfy a consumer's demand can be 
manufactured, 
[00021 

[Descriptfon of the Prior Art]The method of forming an anodic oxide film in the base material 
which consists of metal, for example, aluminum, coloring this with an electrolytic-coloring 
method or a staining technique, and manufacturing a decorative sheet is publicly known. 
However, in this method, since a base material consisted of metal, there was a fault that a 
decorative sheet was expensive. The method of forming a thermally sprayed film in various 
modes on the other hand on the substrate which consists of non-equipments or an organic 
high polymer material, and manufacturing a decorative sheet is also publicly known. For 
example, there are JP,60-147333,A, JP,60-171146,A, etc. In this method, since the substrate 
consisted of non-equipments or an organic high polymer material and a color tone became 
only a peculiar color of the metal which carries out thermal spraying although the decorative 
sheet is cheap, a consumer's demand was not fully able to be satisfied. 
[0003] 

[Objects of the Invention] An object of this invention is to provide the method that the cheap 
decorative sheet colored the various color tones which can fully satisfy a consumer's demand 
can be manufactured. 
[0004] 

[Means for Achieving the Goal] In [ a manufacturing method of the decorative sheet according 
to claim 1 is provided with the 1st process of carrying out thermal spraying of the metal and 
forming a thermally sprayed film on a substrate which consists of non-equipments or an 
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organic high polymer material, and the 2nd process of anodizing the above-mentioned 
thermally sprayed film and forming an anodic oxide film, and ] the 1st process, Metal to be 

used is at least ofie of Ti and the alominum. 

It is characterized by perfcnming thermal spraying so that metting of two or more metaled wires 

may be carried out simultaneously. 



[0005]A manufacturing rr?ethod of the decorative sheet according to claim 2 performs shot 
peening to a thermally sprayed film after thermal spraying in the 1st process of claim 1. 
[0006]Both aluminum and Ti are used for a manufacturing method of the decorative sheet 
according to claim 3 in the 1 st process of claim 1 . 

[0007JA manufacturing method of the decorative sheet according to claim 4 changes thickness 
of an Al wire and Ti wire in the 1st process of claim 1 using both aluminum and Ti. 
[0008]ln the case of claims 3 and 4, a maniifacturing method of the decorative sheet according 
to claim 5 colors an anodic oxide film obtained at the 2nd process with an electrolytic-<;oloring 
method or a staining technique. 

[0009]A manufacturing method of the decorative sheet according to claim 6 colors an anodic 
oxide film obtained at the 2nd process with an eiectrolytic-coloring method or a staining 
technique* when only aluminum is used in the 1st process of claim 1 . 
[0010] A usual method usjQa sM^J|i.!QJ!feyM^ eta as a spraying 

process of the 1st process is used. 

[001 11A usual method is used as an anode oxidation method of the 2nd process. Namely, in 
siJlfu^ aSd^ and difomtoid^ or oxaHc acid, sulfosalicylic acid, and malonic 

superimposed alternating current on direct current. 

[001 2]A usual method Is used as an electrolytic-coloring method or a staining technique. 
[0013] 

[Function|ln the method according to claim 1, since melting of two or more metaled wires is 
simultaneously carried out in themial spnaj^ng^ a spray particle becomes large. Therefore, the 
coiiision energy of a spray particle becomes large, the mechanical bonding strength between 
spray particles increases, it is controlled that the reaction mixture at the time of anodization 
invades into the interface between spray particles, and omis$ion of a spray particle are 
prevented. And even if melting is carried out at the time Of anodization, a core remains. 
Therefore, without a thermally sprayed film being omitted, anodization is performed and an 
anodic oxide film is formed in a thermally sprayed film. 

[0014]Since the surface deterioration of the thermally sprayed film has appeared in the formed 
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anodic oxide film, the color colored the color of an anodic oxide fiim or this will be seasoned 
With surface deterioration, and a characteristic color tone is acquired, 
[0015]And sirfce non-equipments or an organic high polymer material is used as a substrate, 
the obtained decorative sheet will become cheap, 

[0016]ln the method according to claim 2, since the opening bet.veen spray particles is 
crushed while the mechanical bonding strength behveen spray particles increases with shot 
peening. it is controlled more certainly [ that the reaction mixture at the time of anodization 
invades into the interface between spray particles ]. 

i0017]in the method according to claim 3, the spray particles of aluminum and Ti will be 
scattered. According to the usual anode oxidation method, a tt-sick film is formed on Al particles 
and the interference fiim which is a thin film is formed on Ti particles. Since the thickness of an 
interference film is controlled by the voltage and current density at the time of anodization, an 
interference film assumes various colors. Therefore, the characteristic color tone to which 
various colors by an interference film are scattered in a color pecufiar to the anodic oxide film 
of aluminum is acquired. 

[00 181 In the method according to Claim 4, since the ratio of aluminum and Ti which constitutes 
a thermally sprayed fiim changes, change will be further added to the color tone acquired by 
the method according to claim $. 

[0019]in the method according to claim 5, since the anodic oxtde fiim of aluminum in claims 3 
and 4 is colored various colors, various colors of the anodic oxide film of aluminum will be 
added to the color tone acquired by claims 3 and 4, and the characteristic color tone which 
was varied is acquired. 

[0020]ln the method according to Cti^im 6, since the anodic oxide film of aluminum is colored 
various colors, a different color tone from a color peculiar to the anodic oxide film of aluminum 

is laofiatredi 
[00213 

[Exampte]Hereafter, the example of this invention is described based on figures. 
(Example 1) After performing blast processing as ground treatment to the substrate which 
consists of ceramics first, on the substrate, thermal spraying of the aluminum was carried out 
and the thermally sprayed film was formed (the 1st process)- In this process, themia! spraying 
was performed as follows. That is, the Al particles which send the current of 180A through both 
wires, and they were made to g^erale an arc, melting of the wire size was carried out and it 
produced using the Al wire which m iM mm two were sprayed on the substrate by air pressure 
60PSI. 

[00221Next, the obtained thermaliy sprayed film was anodized and the anodic oxide fiim was 
formed (the 2nd process). Specifically, the thermally sprayed film was first immersed for 1 to 3 
minutes into a 60 ** 5% NaOH aqueous solution as pretreatment. Next, as this processing, 
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where a thermally sprayed fiim is immefsed into { IS^/oH^SO^ ] 20 the current of 1 Aldm^ 

was impressed for 30 minutes. The microphotograph and drawing ^ which drawing 1 shows 
the section of a thermally sprayed film in which the anodic oxide film was formed are a partial 
extension mimetic diagram of drawing 1 . Both figures show that the anodic oxide film 2 Is thinly 
formed in the surface of the alumtnlum-spraylng coat 1. 

[0023]Md the obtained anodic oxide Mm was colored wfth the staining technicjue. As a color, 
the processing condition was carried out using the trade name "SANODARU red 
B3LW" (made by a sand company) which is an aluminum color for the dye concentration of 5 
g/l, 50-60 ** 3 - 5 minutes. The anodic ox'tde film after processing assumed red. 
[0024]Other ihlrigs may be used as a color. Coloring of an anodic oxide film may be performed 
by an electrolytic-coloring method. An epoxy resin etc, may be painted as ground treatment of 
the 1st process. Ground treatment may be omitted. Non-equipments and organic high polymer 
materials other than ceramics may be used for a substrate. 

[0025](Example 2) The thermaiiy sprayed film of aluminum was first formed in the substrate 

which consists of ceramic? hke Example 1 (the 1st process). Shot peening was performed to 

2 

the ob(air?ed thermally sprayed film. The condition was made into suction type 3 kg/cm using 
the glass bead. 

[002G|Next, Ihe ther?'na!ly sprayed fiirn was anodized like Example 1, and the anodic oxide film 
was fomsed (ihe 2^6 process). 

[0027]And the obiair^ed anodic oxide film was colofed by the electrolytic-coloring method. The 
anodic oxide film was immersed into a 100-g/i nickel sulfate aqueous solution, and, 
specificaHy, the voltage of 25V was impressed for 1 minute The anodic oxide film after 
processino assumed bronze colors. 

[0028jOther things may be used as metal salt used for an electrolytic-coloring method. 
Coloring of an anodic oxide film may be performed v/\ih a staining technique. An epoxy resin 
etc. may be painted as ground treatment of the 1st process. Ground treatment may be omitted. 
Non-equipments and organic high polymer materfals other than ceramics may be used for a 

substrate. 

i0029]{Example 3) First, on the substrate which consists of ABS plastics, thermal spraying of 
Ti was carried out and the thermally sprayed film was formed (the isi process). In this process, 
thermal spraying was performed as follows. That is, the Ti particles which send the current of 
250A through both wires, and they were made to generate an arc, melting of the path was 
carried out and it produced using Ti wire which is 1.6 mm two were sprayed on the substrate 
by air pressure 65PS!. 

[0030] Next, the obtained thermally sprayed film was anodized and the anodic oxide film was 
formed (the 2nd process). Where a thermally sprayed film is Immersed into 20 ** 10% 
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trlsodium monophosphate solution^ specifically, the current of 1 A/dm'^ was impressed for 30 
minutes. The obtained anodic oxide Him assumed the blue color. 
[0031 ]in the 1st process, ground treatment, such as coating treatment, such as biast 
processing and an epoxy resin, may be performed. Organic high polymer materials and non- 
equipments other than ABS plastics may be used for a substrate. 
[00323ln the 2nd process, if current density and voltage are changed, the color which the 
obtained anodic oxide film assumes will change fo a different color from the above-mentioned 
color. 

|0033|(Exampie 4) After performing blast processing as ground treatment to the substrate 
which consists of ceramics first, on the substrate, thermal spraying of aluminum and Ti was 
carried out simultaneously, and the thermally sprayed film was formed (the 1st process). In this 
process, thermal spraying was performed as follows. That is, the Al particles and Ti particles 
which send the current of 21 OA through both wires, and they were made to generate an arc, 
melting of the wire size was carried out and it produced as well as the Al wire which is 1 .6 mm 
using Ti wire every one were sprayed on the substrate by air pressure 65PSI. Shot peening 
was performed to the obtained thermally sprayed film. The condition was made into suction 
type 3 l<g/cm^ using the glass bead. 

(0034]Next, the obtained thermaily sprayed film was anodized and the anodic oxide fiim was 
formed (the 2nd process). Where a thermaiiy sprayed film ifr^rnerseci into 20 ** 10% 
trisodium monophosphate solution, spectficaily, the current of 1 A''dnr was impressed for 30 
minutes. In the portion of aluminum, the portions of opalescence and Ti became a blue color, 
and the obtained anodic oxide fiim became the color tone to which both colors were scattered 
ill pursctiform. 

[0035]An epoxy resin etc. may be painted as ground treatment of the 1st process. Ground 
treatment may be omitted. Non-equipments and organic high polymer materials other than 

ceramics .may be used for a substrate. 

[0036](Exampie 5) The wire size of an Al wire and Ti vvire was changed, and others were 
performed like Example 4. The wire size of the A! wire was 2.0 mm, and, specifically, the wire 
size of Ti wire was 1 .5 mm. The color tones scattered In punctiforrn [ of the obtained anodic 
oxide film ] became what has many opalescence which is the portions of aluminum as 
compared with Example 4. 

[0037j(Example 6) Example 5 made the wire size of the Al wire reverse more thinly than Ti 
wire, and others were performed lif<e Exampie A. The wire size of the Al wire was 1.5 mm, and, 
specifically, the wire size of Ti wire was 2.0 mm. The color tones scattered in punctiforrn [ of 
the obtained anodic oxide film j became what has many blue colors which are the portions of 
Ti as compared with Exampie 4. 
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[0038](Example 7) After obtaining an anodic oxide film like Example 4, the anodic oxide film 
was colored with the staining technique. As a color, the processing condition was carried out 
using the trade name "SANODARU red B3LVV" {made by a sand company) which is an 
alurnirujrn color for the dye concentration of 5 g/l, 50-60 ** 3 - 5 minutes. In the portion of 
aluminum, the portions of red and Ti became a blue color, and the anodic oxide film after 
processing became the color tone to which both colors were scattered \n punctiform. An 
eiectrolytic-coioring method may be used instead of a staining technique. 
[0039i(Exampie 8) After obiaining an anodic oxide film like Example 5, the anodic oxide film 
was colored by the eleclroiytic-coloring method. The anodic oxide film was immersed into a 
100-g/l nickel sulfate aqueous solution, and, specifically, the voltage of 25V was impressed for 
1 minute. As compared with Example 5, as for the anodic oxide fiim after processing, the 
portion of aluminum became bronze colors, A staining technique n^ay be used Instead of an 
electrolytic-coloring method. 

[0040](Exampie 9) After obtaining an anodic oxide film like Example 6, the anodic oxide film 
was colored with the staining technique. As a color, the processing condition was carried out 
using the trade name "SANODARU red 33LW" (made by a sand company) which is an 
aluminum color for the dye concentration of 5 g/l, 50-60 ** 3 - 6 minutes. As compared with 
Example 6, as for the anodic oxide film after processing, the portion of aluminum became red. 
An electrolytic-coloring method may be used instead of a staining technique. 
[0041] 

[Effect of the InventionjAccording to the manufacturing method of the decorative sheet of this 
invention, the following effects are done so as mentioned above. 

(1) Since according to the metliod according to claim 1 melting of the metaled wire is carried 
out simultaneously and thermal spraying is made and carried out ^^'o or more, thermal 
spraying of the big spray particle can be carried out. Therefore, the mechanical bonding 
strength between spray particles can be increased, and it can control that the reaction mixture 
at the time of anodization invades into the interface between spray particles, and can leave a 
core. For this reason, a thermally sprayed film can be prevented from being omitted at the time 
of anodization, and an anodic oxide film can be formed in the thermally sprayed film formed on 
the substrate which consists of non-equipments or an organic high polymer material. 
Therefore, the anodic oxide film which becomes the origin which expresses various color tones 
with a cheap substrate can be formed, and manufacture of a cheap decorative sheet is 
enabled. 

[0042]And since a thermally sprayed film is anodized and the anodic oxide fifm is formed, the 
surface deterioration of a thermally sprayed film can be expressed to an anodic oxide film. 
Therefore, the color colored the cofor of an anodic oxide film or this can be seasoned with 
surface deterioration, and it makes It possible to acquire a characteristic color tone. 
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[0043](2) Since shot peening has been performed to the thermaiiy sprayed film according to 
the method according to ciaim 2, while being able to increase the mechanical bonding strength 
between spray particles, the opening between spray particles can be crushed. Therefore, it 
can control more certainly that reaction mixture invades into the interface between spray 
particles at the time of anodization, and the effect by claim 1 can be demonstrated more 
certainly. 

[0044](3) Since the spray particles of aluminum and Ti can be made scattered according to the 
method according to claim 3, the thick film on Ai particles and the interference films on Ti 
particles can be made scattered by anodization. Therefore, the characteristic color tone to 
which various colors by an interference film are scattered in a color peculiar to the anodic 

oxide film of aluminum can be acquired. 

[0045] (4) Since the ratio of aluminum and Ti which constitutes a thermally sprayed film can be 
changed according to the method according to claim 4, the color tone acquired by the method 
according to claim 3 is made to what was further varied. 

[0046](5) the color tone acquired by claims 3 and 4 since the anodic oxide film of aluminum in 
claims 3 and 4 was colored various colors according to the method according to claim 5 -- 
various colors of the anodic oxide film of aluminum -- in addition, the characteristic color tone 
which was varied can be acquired. 

[004 7] (6) Since the anodic oxide film of aluminum can be colored various colors according to 
\he rnelhod according to claim 6, a different color tone from a color pecuJiar to the anodic oxide 
film of aluminum can be acquired. 

[Transtatlon done.] 
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